This paper investigates a multifactorial model, which allows defining an optimum level of banking regulation intensity based on the provision of a financial stability (at the macrolevel) and financial stability of banks (at the microlevel). An aggregated index of banking regulation intensity as well as an integrated index of financial stability of banks, which were the main factorial and resultative characteristic features during investigations, was formed for carrying-out of an empirical analysis. The optimum level of intensity of banking regulation has been suggested to define as the extremum of function of integrated index of financial stability of banks (determined by the method of the uniform optimality) on the relevant influencing factors (method of principal components).
Introduction
Under the conditions of refocusing of regulatory policy to protection from systemic risks by macroprudential regulation and increasing the priority interests of the financial system over the individual interests of its members, the issue of financial stability turns into one of the fundamental reasons of state. From the point of view of business, the stability of financial standing of banks is one of the principal criteria and indicators of financial stability. That is why in general terms state interest is aligned with a financial stability in whole (the macrolevel), and business interest -with a financial sustainability of the bank (the microlevel). The financial and economic crisis and destabilizing processes in financial systems of many countries across the world make actual the questions of reforming approaches to bank regulation and monitoring. Modern transformation of regulatory initiatives on the implementation of banking activity is characterized by the replacement of prudential supervision, based on individual banks risks, to macroprudential, aimed at considering risks all around the financial system; spectrum broadening the objectives of central banks and the respective tools of banking regulation to ensure not only the price but also financial stability. At present, the regulation of banking activities is particularly topical issue, because a state of the overall economy depends on the stable and consistent operation of banks and the system. For the moment, a variety of international organizations are responsible for the steady monitoring and supervision over the banking institutions that are members of these organizations. Determining the stability or instability of the banking system, we operate with a set of indicators upon which its overall quantitative or qualitative estimate is made. The regulatory process, in turn, is quite a complex concept and is not limited by the choice of one indicator whereby you can evaluate the hardness or softness of the activities of the regulatory process. Besides, when identifying the relationship between the directions of regulation and the stability of the banking system, there is a need to consider country specifics, where the research is conducted, the level of its economic development, which dictate the need for a complex approach in the process of analysis of bank regulation system and its influence on basic macroeconomic characteristics of the banking sector functioning in the context of the selection of optimal variants of the regulatory impact on the financial stability of the banking system and financial sustainability of individual banks.
Literature review
In Ukrainian scientific literature, studies, dedicated to the identification of the concept "financial stability", the determination of key factors of influence and tools of its securing. This problematic does not lose its edge today, as Ukrainian financial system is in the process of reforming under the conditions of structural changes, caused by economic crises, unstable political and geopolitical situation in the country. So, I.V. Belova and S.V. Bashlai [4] consider the availability of reliable buffers in the domestic banking system, which can be laid at the expense of bank capital, liquidity, trust in banks and their reliability as the major premises of the definition of financial stability in Ukraine; it is necessary to take into account the functional purpose of the financial system, which is formed to ensure the serving the interests of public and private sectors; the financial stability of Ukraine depends on a wide range of micro-and macroeconomic factors. As to the ratio of financial stability and banking system stability, per Y.V. Belinskaya and the group of Ukrainian researchers headed by S.G. Arbuzov [2] respectively, the financial stability is a key property of the financial system, which is characterized by the minimum amount of the costs required to change the basic characteristics of its development in accordance with the processes of transformation of economic systems and external influences. But the stability of the banking system should be construed as an integrated assessment of the state of the banking system, in which its essence and key appointment in the economic system of the state are realized, its functions are adequately and effectively fulfilled; and the ability to maintain equilibrium position and the recovery after external and internal structural changes provides.
The world community of states at determining the key indicators of financial stability uses the methodology of the International Monetary Fund. The National Bank of Ukraine, which identifies the financial stability in terms of 12 major and 10 recommended indicators, is no exception. Some native researchers have tried to offer some transformations of these indicators to display the integral index of financial stability of the banking system of Ukraine. In their work, V. Kovalenko and Y. Garkusha [23] developed an algorithm for the calculation of financial stability indicator of the banking system, which depends on the intermediate indicators of banking activity and random weight vector of averaged scores for each of the intermediate indicator. The steps of the algorithm were tested on the domestic banking system, resulting in the cyclical development of Ukrainian banking system of under the influence of the periodicity of the crisis onset.
In world scientific literature, considerable attention is paid to the quantitative analysis of the interaction between banking regulation and ensuring the stability of the banking system. M. Shahchera and N. Jouzdani [24] in their cooperative work studied the problem of this interaction. In the course of investigations, to describe the degree of banking system stability, authors have chosen Z-score, suggesting that the banking system stability should be understood as the probability of its financial insolvency -the assets quality of a bank is lower than the quality of its obligations. The authors have identified the factors that affect the financial stability of the banking system as a capital adequacy ratio, liquidity provision, return on assets, real GDP, GDP growth rate, which allowed drawing several conclusions based on the constructed model with fixed effects:
➢ GDP growth ensures general economic development that is why it makes a positive impact on the banking system stability; ➢ the stability index of banking system is also increased with the increase of capital adequacy ratio and return on assets (ROA); ➢ the growth in liquidity reserve is adversely reflected on the ensuring the banking system stability.
At the beginning of their research the authors have developed a hypothesis that there is an inverse quadratic dependence between the regulation of banking activity and the stability of the banking system. As the result, this hypothesis was confirmed. This suggests that to the defined limit the regulation of banking activity has a positive effect upon the banking system stability and then begins negatively affect it. Some other researches headed by J. Barth [3] took another approach to the assessment of banking regulation activity from the perspective of ensuring banking system stability. They examined 78 countries from around the world and constructively divided them based on two criteria: Mult and Cenban. These binary values are 1 or 0. If the country under investigation has more than one supervisory authority in the banking system, the value of Mult is 1, otherwise -0. If the banking system is regulated only by one authority, mostly by the central bank, then the meaning of Cenban equals to 1, if not -0, correspondingly. Further research was carried out with groups of countries, organized per this principle. The regression model was used as the analysis tool, in which dependent, independent and control variables were traditionally separated. The investigation of regression model was carried out based on the OLS-regression. Consequently, the analysis the following was revealed. The variables that characterize the capital and the liquidity risk of banks are sensitive to the number of supervisory bodies for banking activities. Increasing the number of supervisory bodies reduces the capital adequacy ratio by more than 2% and thus provokes the banking system to the onset of the risk of loss of its financial solvency, which is confirmed by a considerable increase in liquidity risk with an increase in the number of supervisory bodies in the country. Thus, the analysis of existing studies indicates the need for complex regulatory levers of influence in the construction of the optimum, in terms of ensuring financial stability of banks, system of banking regulation, the application of which must be accompanied by the analysis of the macroeconomic environment of the country and the phase of its economic development.
Methodology
During the study of theoretical positions of banking regulation and supervision and its relationship with the banking system stability, scientific methods (scientific abstraction, induction and deduction, analysis and synthesis, analogy method, etc.), as well as quantitative economic and mathematical methods were used in the process of conducting an empirical research of dependence of stability level of the banking sector on the banking regulation intensity in the country. In particular, at various stages of calculation the min-max method (when constructing the aggregated indicator of the intensity of banking activity regulation in the country), the method of uniform optimality (when calculating the integral index of the banking system stability); the correlation analysis (upon examination of the integral index components of the banking system stability for multicollinearity) the method of principal components (in the determination of relevant factors of influence on the financial stability of banks); the panel regression analysis on the basis of multifactor models with fixed effects (for quantitative estimation of dependence of the banking sector stability on the intensity level of banking regulation in the country) were used.
Findings
The evaluation of banking regulation intensity is proposed to carry out with the help of an approach that allows you to take into account such components of regulatory mechanism: 1) functional, which reflects the methodological basis of banking activity regulation (in particular, the intensity of monetary policy) and that is represented by instruments of indicative and administrative nature; 2) organizational, which reflects the costs on regulatory actions and is measured by the expenses on the implementation of regulatory activity, based on the number of staff involved; 3) institutional, which characterizes the institutional environment of the banking activity through the compliance of law principles and the level of financial freedom. It should be noted that the indicators that directly assess the intensity of banking activity regulation are in the public domain and therefore should be included in the basis for constructing an integral indicator intensity of banking activity regulation in the country (Table 1) . In the context of the study, 23 countries were selected, which are differed in terms of economic development, located in different geographical areas and have their unique features of banking industry and processes taking place in the banking system. The list of countries includes Ukraine, Germany, France, Britain, Russia, Kazakhstan, the USA, Belarus, Australia, Chile, India, Canada, Colombia, Malaysia, Brazil, Poland, the Netherlands, South Africa, the Philippines, Nigeria, Morocco, Estonia, Georgia. The 2001-2014 period was chosen for the study.
To control the intensity regulation of each selected parameters measured on the same scale of 0 to 1, let's carry out the normalization of the following formulas:
where Хi -the indicator value of regulation in i-th year of the corresponding country; Хmin -the minimum value of the index of regulation for the entire period of study in whole among the countries in question; Хmax -the maximum value of the index of regulation for the entire period of study in whole among the countries under review.
Equation (1) is used when a larger value of the index reflects a high degree of regulation intensity of banking activity in the country, and equation 2 -if the lower indicator value of regulation indicates the higher degree of regulation intensity of banking activity by relevant authorities.
Note that from the list of control parameters we have chosen to build the integral intensity indicator of banking activity regulation almost all of them by increasing their quantitative values reflect the increase in the intensity of regulatory actions by relevant authorities. However, such indicators as the real interest rate and the index of financial freedom characterize the regulation intensity in a different way and thus were normalized using equation 2.
Following the normalization, 11 standardized values of banking activity regulation (from 0 to 1) were obtained, upon which their summation was accomplished. Following calculations, quantitative values of integral intensity indicator of banking activity regulation were obtained in Table 2 . The results of the calculations indicate the prevalence of moderate and minor levels of state intervention in the banking business of surveyed countries, while there is a general trend of growth of banking regulation intensity in conditions of significant variation in the financial and macroeconomic stability as a result of the global financial and economic crisis. It was found that the macroeconomic and financial stabilization occurs mainly due to the functional component of the regulatory mechanism, the introduction of administrative tools of monetary regulation of banking activity, when the organizational and institutional components of the regulation predominantly have a longterm impact on the provision of financial and macroeconomic stability in the studied countries.
Thus, per survey findings, we formulate the following conclusions regarding specific countries. Just note that the list of countries under consideration was based on the data on the integrated indicator of the banking regulation intensity in 2001-2014 years. It can be divided into several groups.
The first group includes countries that have showed a relatively stable level of banking regulation intensity over the period of the study: Ukraine, the Russian Federation, Kazakhstan, Brazil, Poland, the USA, Chile, India, Estonia, Belarus. At the same time, countries such as Ukraine, Russia, Kazakhstan, Brazil, the USA, India, Estonia and Malaysia showed a gradual increase in the regulation intensity of banking activity on the part of the relevant authorities. So, in 2006, in Ukraine, there was a sharp decrease in IBRR indicator from 4.96 to 4.48 compared to the previous year mainly by reducing the rate of refinancing of banks from 14.7 to 11.5% and the rate of compulsory redundancy from 6 to 3%. At the same time, the rate increase of compulsory redundancy from 6 to 9%, as well as an overall reduction in the multi-branch banking in 2012 led to an increase in IBRR to 5.63% compared with 5.24% in the previous year.
The second group includes countries in which the banking regulation intensity is greatly fluctuated during the exploration period. They include: Canada, Colombia, the Netherlands, South Africa, the Philippines, and Nigeria.
The third group of countries, which showed a decrease in the level of banking activity intensity during 2001-2014, included only Morocco and Georgia.
The ambiguity of the nature and directions of influence of the regulation intensity of banking activity on the key indicators of the financial stability of banks retain the strategy to further banks regulation uncertain in order to ensure financial stability for the sake of business. The determination of the optimal level of aggregate index of banking activity regulation involves the identification of the extremum point -Z-score, applied by the International Monetary Fund. The check of this function indicates the non-linearity and thus the absence of the extremum point, which indicates the need to increase the banking regulation intensity to ensure the financial stability. Since this strategy has negative effects for the banking business, it is necessary to use additional criteria related to the maximum consideration of business interests and sustainability of their financial condition. The integral index of financial stability of banks, which is based on the indicators characterizing the financial stability of the banks, is used in the model as an effective sign: the ratio of nonperforming loans to total loan portfolio of the banking system, Nonperf, the ratio of regulatory capital to assets, weighted by risk, Risk_weight, the ratio of the bank's own capital and reserves to total assets, Cap_assets, the profitability of the bank's capital, Ret_equit, the profitability of the bank's assets, Ret_assets and overhead costs of banks to the total assets of the banking system, Overhead. Given the existing methods for the display of integral indicator based on several related indicators are the following, the most popular ones are [1] :
➢ the method of additive convolution of criteria; ➢ the method of multiplicative convolution of criteria; ➢ the method of uniform optimality.
The first two methods are not included in the category of so-called universal, because there are certain requirements to their use. Thus, the method of additive convolution of criteria is used in cases where we are confident that all our subjects of this indicator have linear and additive effect on the system. As a part of our investigation, we cannot accept this hypothesis positively, so the use of this method should be excluded. As for the second method, the method of multiplicative convolution of criteria, the main assumption here is the following -the basic convolution indicators should be relative values. Regarding the method of uniform optimality, there are no special requirements for its application. Given the specifics of our input indicators, to get the integrated indicator, we can use the last two methods, however, considering the popularity of its use in the financial sector, we turn our attention to the last one.
Before we get the value of the integral indicator, you need to go through several stages:
1. The determination of relevant indicators comprehensively describes a certain economic phenomenon and act as an input deck. After that it is necessary to organize data. 2. The optimization on input data via their filtration. Generally, it occurs by construction of correlation matrix, which allows us to identify dominant indicators and to avoid the phenomenon of multicollinearity. 3. The normalization of input data to avoid their size variation. 4. The construction of generalizable indicator. In our situation -it means to obtain the integral index of the of banking system stability (3). First of all, you need to analyze these data on the presence / absence of multicollinearity to exclude from further study less important indicators. For this we construct the correlation matrix (Table 3) ; at the intersection of rows and columns we get the degree of dependence between parameters. The presence of high value of the correlation ratio (0.7 and above) will show that indicators are closely linked, and therefore they have equally strong influence on the economic situation of our study. Therefore, we can simplify the model by excluding the indicators, which will be characterized by multicollinearity. Table 3 . The correlation dependency matrix between financial stability indicators of banks
Indexes
The ratio of nonperforming loans to total loan portfolio of the banking system (%), Nonperf
The ratio of regulatory capital to assets weighted for risk (%), Risk_weight
The ratio of bank equity and bank reserves to total assets (%), Cap_assets The profitability of the bank's capital (% after taxation), Ret_equit The profitability of the bank's assets (% after taxation), Ret_assets
Overhead expenses to the total assets of the banking system (%), Overhead
The ratio of non-performing loans to total loan portfolio in the banking system (%), Nonperf
1.00
The ratio of regulatory capital to assets weighted for risk (%), Risk_weight 0.21
1.00
The ratio of bank equity and bank reserves to total assets (%), Cap_assets 0.28 0.77 1.00
The profitability of the bank's capital (% after taxation), Ret_equit 0.06 0.12 0.13 1.00
The profitability of the bank's assets (% after taxation), Ret_assets As can be seen, there is no multicollinearity between one of the indexes, as the high value of correlation ratio equals to 0.51 (between bank profitability and capital assets), testifying the independence of these parameters from each other. This confirms the fact that this set of indicators will allow the best to describe the financial stability of banks. It is a testament to the fact that this setup of indicators allows describe the financial sustainability of banks.
At the third stage of determining the integral index, it is necessary to normalize the input data. As we have worked with them on previous studies, we have the following set of input data (Table 4) . The ratio of non-performing loans to total loan portfolio of the banking system (%), Nonperf
The ratio of bank equity and bank reserves to total assets (%), Cap_assets 
Having all necessary information on the array of input data, we can find the integral index of financial stability. The interpretation of a given integral index should be performed inside each country, as during examination the panel data for 23 countries were used, which are largely different from each other in their level of economic development. Having the meaning of integral index, we can proceed to the construction of evaluation model of interdependence between the integral index of financial sustainability in banks and IIBS indexes, characterizing the banking system in all, the economic status of the countries studied, as well as the process of regulation of the banking system: the concentration ratio of assets in 5 country's biggest banks, Cons5, the ratio of bank deposits to GDP, Dep_GDP, assets of the central bank in GDP, Centr_asset, the ratio of government loans and state-owned enterprises in GDP, Cred_govern, the ratio of private bank loans to GDP, Priv_cred, domestic credits, provided by the financial sector, as a percentage of GDP, Dom_cred, as well as aggregated index, describing the state regulation of banking business, IBRR. In the capacity of control variables, we will use the following indexes: the share of foreign banks in the banking system, Forеign_bank, Gross domestic product, GDP, the ratio of the difference between export and import of goods and services in the country to GDP, Trade.
Using the Hausman test, p-value of the test 0.0000 was obtained that confirms the hypothesis about the use of a model with fixed effects. Before proceeding to the construction of multivariate regression model with fixed effects, we offer to reduce the amount of input factors to identify which have a significant influence on the effective variable. For that let's use such tool as a principal components method (Principal Component Analysis). This method allows identify the dominant aggregated components in the model, consisting of different arrays of input data. Thus, ten components were obtained (based on the number of input parameters), the first three of which explain about 70% of the total set of values (Table 5 ).
In compliance with the principal components method the estimate of appropriated components is realized by the Kaiser criterion. The component, which eigenvalue is greater than one, participates in further investigation, though the others are simply dropped. In addition, it is important to pay attention to the percentage of the total variance, which accounts for each component -the more it is, the more the proportion of the total variance it explains, so indicators that are part of such a component describe the situation under study best of all. Thus, as can be seen from Table 5 , the first three components correspond to these conditions, and the remaining six can be excluded from further consideration. Except appropriated components, the principal components method makes it possible to see which input parameters are assigned to each of them (Table 6) . If the value is larger than 0.3 in absolute value within one component, it is important as to this component.
Different colored values of corresponding indicators testify that they are significant within a component. The ratio of the difference between export and import of goods and services in the country to GDP, Trade -0.0076 -0.5099 0.1841
Since our goal is to identify the relationship between the main indicators of banking regulation and financial sustainability in banks, we suggest choosing the parameters of another component for the construction of a regression model. This set of indicators, in our opinion, fully reflects the process of regulation of the banking system, including indicated control variables. The received model will be as follows (equation 4):
state regulation of banking activity, IBRR (the value of calculated t-test is -2.53 at p-value of p-0.012). The other parameters are not statistically significant and are of linear character of interaction with an effective indicator. Thus, the optimal level of intensity regulation is set at 0.537 because of the extremum search. The increase of intensity regulation of banks to the level of intensity IBRR 0.537 reduces the financial sustainability of banks (unfavorable zone), after reaching a level IBRR 0.537 -has a positive effect on the financial sustainability of banks (the favorable zone).
Conclusion and discussion
The study conducted show the presence of the optimal level of banking activity regulation to maintain the financial stability of the banking sector. Practical calculations for this model in the work is carried out based on data for 23 countries (Ukraine, Russia, Belarus, France, Germany, Great Britain, Poland, Estonia, the Netherlands, Georgia, Kazakhstan, India, Malaysia, the Philippines, Canada, the United States, Colombia, Brazil, Morocco, Nigeria, South Africa, Australia, Chile) for the 2001-2014. It has allowed establishing the quantitative limits of the zone of unbeneficial influence and good influence of intensity regulation growth over the financial sustainability of banks. Calculations have shown that the boundary between these zones corresponds to the intensity regulation indicator of banking activity at the level of 0.53. Findings can be the basis for the development of measures on of banking activity regulation, depending on the current state of the financial sustainability of banks, which, in turn, requires a more detailed study of the impact of banking activity regulation to meet the interests of the owners and top management of the banking business.
Recommendations for further research
The prospective lines of development of science topics are the investigation of separate regulatory measures on the part of the central bank and other official bodies in the context of their impact on the banking system stabilization, search for the most effective anti-crisis instruments and identification of time periods during which a compliance with a certain level of bank intensity regulation is the most effective.
